The mechanism of cumene hydroperoxide-dependent lipid peroxidation: the function of cytochrome P-450.
The addition of limiting amounts of cumene hydroperoxide to rat liver microsomes resulted in the rapid uptake of molecular oxygen, the formation of thiobarbituric acid reactive products, and the loss of hydroperoxide. The stoichiometry of lipid peroxidation and the yields of 2-phenyl-2-propanol (a major product of the reaction) and acetophenone (a minor product) observed with liver microsomes prepared from untreated rats is greater than that seen with liver microsomes from ciprofibrate-treated rats which, in turn, is greater than that observed with liver microsomes from phenobarbital-treated rats. The Km's and Vmax's of oxygen uptake varied with the type of rat liver microsomes used. Cytochrome P-450 substrates and inhibitors decreased the extents and initial rates of oxygen uptake and thiobarbituric acid reactive product formation. A mechanism is proposed involving the cytochrome P-450-catalyzed homolytic cleavage of the cumene hydroperoxide O-O bond to give the cumyloxyl radical. It is proposed that this oxygen-centered radical abstracts a hydrogen atom from an unsaturated fatty acid associated with a lipid (initiating lipid peroxidation) to give 2-phenyl-2-propanol or that the radical undergoes beta-scission to produce acetophenone and a methyl radical.